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Oxford Plasma evolving to 
meet changing demands 
Simon Pickering 
With more than 1 7 years experience in plasma and ion beam processing, Oxford Plasma Technology (OPT) 
has established itself as one of the world's leading suppliers of plasma processing equipment to the com- 
pound semiconductor industry. Now, with the industry introducing more high volume products, OPT is find- 
ing a shift in the type of its products that are in demand. 
A 
lready an established name 
in the compound semicon- 
dutor industry, Oxford 
Plasma Technology (OPT), based in 
Yatton, near Bristol, UK, is looking 
to increase its presence in what is 
its most important end-user sector. 
The company, a division of leading 
international scientific equipment 
maker Oxford Instruments (see 
box), completed a review of its 
business operations 18 months ago 
and decided that it would priori- 
tize the development of its com- 
pound semiconductor business. 
The fact that the industry al- 
ready accounts for 43% of its rev- 
enue (Figure 1), which totalled £11 
million in 1997,was clearly a major 
factor in this decision, but Market 
Development Manager Dr Bedwyr 
Humphreys says it was by no means 
the only one. "We are looking to ac- 
tively develop our compound 
semiconductor business and clear- 
ly that reflects the background of 
the company and the strength of 
the industry at the moment,' 
Humphreys ays. "Another impor- 
tant reason that we chose to devel- 
op our presence in this industry, 
however, is the absence of a major 
market leader in this equipment 
sector. It is a very open market at 
the moment, and the next few 
years will be key to any manufac- 
turer wanting to have a major pres- 
ence in the industry" 
OPT's decision to target the 
compound semiconductor indus- 
try goes further than being a 'nice 
idea' - the company has set itself 
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Figure 1. The compound semiconductor sector accounted for 43% of OPTs sales in 1997-98. 
an objective of achieving year-on- 
year growth of 15%. To meet that 
goal, OPT is not only aiming to sell 
more equipment and increase its 
market share, but also to increase 
its internal efficiency and to add 
value to its products from the pro- 
vision of industry leading after- 
sales service. Indeed, after-sales 
service is one area where 
Humphreys believes the com- 
pound semiconductor industry is 
changing because of its move to- 
wards higher volume production. 
"Demand is defmitely growing 
for service support" he says. "Up 
until three to four years ago, we 
could basically just ship hardware 
- customers would develop their 
own processes. Now, more and 
more customers are wanting a much 
fuller package including developed 
processes, software and service" 
Humphreys says. 
This change in the market is 
good news for OPT, Humphreys 
believes, as only well-established 
companies are in the position to 
be able to offer this level of cus- 
tomer service. "It is reasonably 
straightforward to come up with a 
piece of equipment for this indus- 
try, but providing the service to 
back it up is quite different. 
Product differentiation is now fo- 
cused on providing added value 
and excellent after-sales support." 
Indeed, OPT's international net- 
work is one of its strengths and an 
area where it benefits from being 
part of the Oxford Instruments 
group. The company has service 
centres in the UK, the USA (West 
and East Coasts), France, Germany, 
Japan, China and Singapore. In 
each location, the OPT employees 
are located at an Oxford 
Instruments site. r 
As its network of service engi- 
neers underlines, OPT's business is 
very much export oriented. The 
USA is the company's largest mar- 
ket, accounting for 35% of sales, 
followed by Europe (non-UK) 32%, 
EastAsia 19%, the UK 10% and the 
rest of the world. 
At the moment, OPT is seeing a 
lot of business from East Asia, par- 
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Figure 2. The Plasmalab 8° Plus has been 
OPT's best seller for the last three years. 
ticularly from Taiwan. Humphreys 
says the company's systems are 
mainly in demand in this region for 
LED production and GaN applica- 
tions and development, although it 
is beginning to see more interest in 
novel materials uch as InSb. 
Again reflecting the growth in 
larger volume applications, he says 
OPT is also seeing a shift to higher 
throughput equipment. "It is now 
pretty much cassette-to-cassette 
equipment for microelectronics 
manufacturers and increasingly the 
use of 4- or 6-inch wafers," 
Humphreys ays. "Optoelectonics, 
however, is still moving more slow- 
ly, with most of our equipment de- 
signed for the batch loading of 
2-inch wafers. 
While confident of the longer 
term future of the compotmd semi- 
conductor industry, Humphreys 
believes the sector may see a 
downturn in 1999 reflecting the 
problems in both the global econo- 
my and the mainstream semicon- 
ductor market. "Our market 
research shows that more and 
more companies are missing out 
on their budgets", he says. "The ef- 
fect of these budget cuts will really 
come into play in 1999. We also 
seem to be seeing a knock-on ef- 
fect from the problems in the sili- 
con market, which is making our 
customers more cautious about 
equipment capital expenditure." 
Manufacturing 
OPT manufactures its entire port- 
folio of plasma and ion beam pro- 
cessing equipment, as well as 
writing the appropriate systems 
and process software, at its 4000 
m 2 factory atYatton. 
Its products range from small 
stand-alone units aimed at the R&D 
market to fully clustered cassette- 
to-cassette platforms for high 
throughput production process- 
ing. The company's 'Plasmalab' 
range (Figure 2) consists of seven 
models covering all major plasma 
technologies, including inductively 
coupled plasma (ICP) and reactive 
ion etch (RIE), while its 'Ionfab' 
range consists of two models cov- 
ering ion beam etching, chemically 
assisted ion beam etching, and ion 
beam and ion assisted sputter de- 
position. Of the equipment i sells 
into the compound semiconductor 
sector, Humphreys estimates that 
around 70% is for etching applica- 
tions (Figure 3) and 30% for depo- 
sition uses (Figure 4). 
OPT is unique in producing 
both plasma and ion beam equip- 
ment, a fact that it is putting to 
good advantage by offering the 
two technologies in an integrated 
'cluster' tool (Figure 5). 
Humphreys ays the cluster tool is 
aimed at in situ sequential pro- 
cessing from ion beam to plasma 
without breaking vacuum, thus re- 
ducing contamination during man- 
ufacture, increasingly important as 
microelectronic devices shrink in 
size and increase in complexity. 
While production is based 
around these standard models, 
Humphreys says at the present 
stage of the industry's evolution 
quite a deal of process tweaking is 
still required."Compotmd semicon- 
ductors are still very diverse at the 
moment," he says. "Everyone is do- 
ing things their own special way, 
so a change in the etch process, for 
example, can have knock-on ef- 
fects down the line. As a conse- 
quence customers don't want to 
change and we are having to fol- 
low what the customer wants, 
rather than force the market to 
adopt more standard processes." 
In addition to its manufacturing 
facilities, an integral part of OPT's 
Yatton headquarters is its 
Applications Laboratory, which is 
used for both demonstration and 
development purposes. The lab fea- 
tures two clean rooms and facilities 
for ICE RIE or PE mode etching, 
PECVD of low stress layers and ion 
beam etching, sputter deposition 
and chemically assisted ion beam 
etching.The extent of the lab's facil- 
ities reflects the fact that OPT do a 
significant amount of research 
work, much of it for customers.The 
company is regularly involved in 
collaborative projects with universi- 
ties and historically has particularly 
strong links with UK universities. 
OPT also sponsors graduate re- 
search students through the UK's 
CASE awards, with its current in- 
volvement comprising a PhD stu- 
dent at Cardiff University 
investigating GaN etching and an- 
other at Oxford University explor- 
ing some of the fundamentals of 
plasma physics. 
The first of these projects has 
already demonstrated the feasibili- 
ty of etching GaN using methyl 
chloride and hydrogen by RIE and 
is now working on the fabrication 
of GaN-based FETs. In order that 
optimum device characteristics are 
obtained, each process tep will be 
assessed independently, particular- 
ly the etching of the gate recess in 
order to determine the level of in- 
duced damage. This will involve 
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The evolution of Oxford Instruments 
T 
he Oxford Instrument Co 
was formed in 1959 by 
Oxford University academ- 
ic Sir Martin Wood and his wife to 
design and manufacture quip- 
ment for generating high magnet- 
ic fields to a small scientific 
research community. 
Fundamental discoveries in 
the field of superconductivity 
soon introduced radical changes 
to its technological base and put 
the company on the road to rapid 
expansion in a number of differ- 
ent markets. Indeed, it has seen 
the company grow from a small 
private firm into a diversified, sci- 
ence-based, international opera- 
tion employing nearly 2000 
people and with sales of more 
than $300 million. The company 
now has seven factories in the 
UK and three in the USA, as well 
as a 49% share in a joint venture 
with Siemens AG. 
The company is divided into 
two strategic business units - su- 
perconductivity and instruments. 
While most of the company's 
growth has come through organ- 
ic growth, OPT was acquired by 
the company in 1985. 
Humphreys ays the associa- 
tion with Oxford Instruments has 
a number of benefits for OPT.The 
company's international ctivities 
provide the ideal platform for its 
sales and service network, while 
OPT also benefit from the exper- 
tise and resources of some of 
the other divisions of Oxford 
Instruments uch as the Micro- 
analysis and Research Instru- 
ments (SIMS) groups. 
the comparison of the methyl chlo- 
ride/hyrdogen RIE process with 
the highly controllable OPT ICP 
process to determine whether e- 
duced damage, and hence im- 
proved device performance, can 
be achieved using the latter. 
At Oxford University, mean- 
while, OPT is sponsoring a student 
working with the plasma expert 
Professor J.E. Allen to investigate 
the ion and electron energy distrib- 
ution functions at the electrode 
surfaces in a parallel plate reactor 
through gridded probes in the 
electrode surfaces. An instrument- 
ed Gaseous Electronics Confer- 
ence (GEC) reference cell is used 
in this project. Novel techniques 
for tailoring the ion energy are be- 
ing investigated, especially dis- 
charge perturbations though the 
Figure 5. OPT is unique in being able to offer plasma-ion beam cluster tools, such as this 
system based on the Plasmalab system loo. 
Figure 3. An InP-based laser diode featuring 
a facet etch. 
Figure 4. An example of low damage, low 
stress conformal SiNx PECVD. 
use of superimposed DC currents 
in a RF glow discharge. Possible ap- 
plications include a method for 
controlling plasma etch uniformity. 
An important recent innovation 
at OPT's manufacturing site was 
the introduction of Just-in-Time 
(liT) work principles. The system 
relies heavily on accurate sales 
forecasts and has enabled the com- 
pany to reduce its on-site stock lev- 
els to just 20% of what it held 
previously, most of which are items 
for service engineering. In a similar 
effort to improve efficiency, the 
company makes extensive use of 
performance indicators, such as 
the time taken to install a system 
and customer satisfaction levels, to 
measure and control its activities. 
It is this attention to detail that 
OPT believes has it well on course 
for future success. 
Contact: Dr Bedwyr Humphreys 
Oxford Plasma Technology 
North End, Yatton, 
Bristol BS49 4AP, UK. 
Tel: +44-(0) 1934-833851; Fax: +44- 
(0)1934-834918; E-mail: 
bedwyr.humphreys@oxinst.co.uk 
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